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Introduction
It is commonly acknowledged in the empirical literature that partnership formation exhibits a non-random selection influence. This non-random matching of traits within a partnership is referred to as assortative mating. Across a number of traits that individuals bring to a partnership, some sort of positive correlation exists (Mare, 1991) , known as positive assortative mating (PAM). PAM has important welfare implications for the family unit. Becker (1973) shows that the welfare gains from a partnership are maximized when certain individual traits (such as education and income) exhibit PAM. In other words, the traits that an individual brings to a partnership may affect the welfare of the couple.
So far, very little is known about matching based on ethnic background and its welfare effects. Chiswick and Houseworth (2008) show that the longer an immigrant resides in a country, the greater the probability of inter-ethnic marriage, and through the burgeoning life satisfaction literature we know that married people are happier than single people (Frey and Stutzer, 2002; Di Tella et al., 2003; Easterlin, 2003; Carroll, 2007) . However, research in other social sciences suggests that the act of marriage alone is neither a sufficient nor necessary condition for increased individual happiness; rather it is the quality of the relationship between the two partners that is important (Gove et al., 1983; Coombs, 1991; Kim and McKenry, 2002) .
In this paper, we investigate matching along immigrant background and its impact on partner satisfaction, using a unique relationship satisfaction variable surveyed across 7 waves of the Household, Income and Labour Dynamics in Australia (HILDA)
Survey. Specifically, we analyze the gaps in partner satisfaction between three different household types. Ordered probit models are employed to account for the ordered nature of our dependent variable. To exploit the panel structure of the survey, we compare the estimates of a linear fixed effects model to those of a random effects ordered probit model with a Mundlak transformation (Mundlak, 1978) , which corrects for correlation between the individual random effects and the observables. The panel data estimates allow us to predict the conditional gap in partner satisfaction after eliminating time-invariant individual characteristics.
The paper is organized as follows. Section 2 includes a description of the data and our empirical strategy. The estimation results are presented and discussed in Section 3. Section 4 concludes.
Data and empirical strategy
Our empirical analysis uses data from the Household, Income and Labour Dynamics in Australia (HILDA) Survey, a broad social and economic longitudinal survey which began in 2001, with particular attention paid to economic and subjective well-being, labor market dynamics and family dynamics. The panel includes about 20,000 individuals in about 8,000 households. Interviews are conducted annually with all adult members of each household. As the HILDA Survey has a longitudinal design, most questions are repeated each year. In addition, specific questionnaire modules are included each wave, focusing on questions that will not be covered every year (such as family background and personal history, household wealth, retirement and plans for retirement, etc.).
Most importantly, the HILDA Survey includes information about "satisfaction with the partner", which is measured on an ordinal scale from zero to ten (where zero means "completely dissatisfied" and ten means "completely satisfied"). This variable serves as the dependent variable in our empirical analysis. We examine the sub-sample of married couples for the period 2001-2007. Given information about foreign-born individuals, we distinguish three types of households: (i) "native-only households" in which both partners are native-born, (ii) "immigrant-only households" in which both partners are foreign-born and (iii) "mixed households" in which one partner is foreign-born and the other is native-born.
To account for the ordered nature of the dependent variable, we employ a pooled ordered probit model with time fixed effects to estimate the unconditional gap in part-5 ner satisfaction between household types. Since we would also like to know whether differences in partner satisfaction between households with the same characteristics are significant, we further estimate the conditional gap in partner satisfaction between household types, controlling for the following characteristics: 1) a quadratic function of age, 2) the highest level of education, 3) a quadratic function of the marriage duration, 4) an indicator variable for children aged less than 14 years living in the household, 5) the size of the home relative to the number of persons in the household, 6) the income differential between the husband and the wife and 7) an indicator variable for a different smoking behavior, which is equal to 1 if one partner smokes and the other partner does not smoke and 0 otherwise.
In addition to observable characteristics, we would like to investigate differences in partner satisfaction between household types with the same unobservable individual characteristics. Since unobservable characteristics (such as personality traits) may be correlated with determinants of partner satisfaction, a fixed effects estimator is typically applied to account for (time-invariant) individual traits. Empirical studies on life satisfaction have often considered the ordinal scale of the dependent variable as continuous (cardinal) to justify the estimation of linear fixed effects models (Clark et al., 2001; Winkelmann and Winkelmann, 1998) or collapsed the scale of the dependent variable into a binary outcome to estimate conditional logit fixed effects models (Di Tella et al., 2001; Senik, 2004) . Since the latter approach assumes an artificial threshold to distinguish between "high" and "low" satisfaction, it neglects all individuals who do not cross this threshold. Frijters and Ferrer-i-Carbonell (2004) provide an extension of the binary conditional fixed effects logit model of Chamberlain (1980) . Their model includes individual-specific thresholds and allows a consideration of all individuals whose satisfaction differs over time. Frijters and Ferrer-i-Carbonell (2004) note that estimating a logit model with fixed effects produces similar results to estimating an ordered probit model with individual random effects and applying the transformation proposed by Mundlak (1978) if the assumed correlation structure serves only as a correction term. In this paper, we apply a Mundlak (1978) transfor-6 mation of the ordered probit model with individual random effects. Specifically, we consider the following latent variable model:
where SP * it denotes the (unobserved) satisfaction of individual i with his or her partner at time t and x it is a vector of explanatory variables. To utilize the panel structure of the data, the model includes fixed time effects, T , and individual random effects ν i .
While fixed time effects capture yearly changes that are the same for all individuals (such as inflation), individual random effects account for unobservable characteristics that are constant across time but different for each individual (such as personality traits). While we may assume that the error term ε it has mean zero and is uncorrelated with observable characteristics, this is not necessarily the case for the individual random effects, because it would imply that unobserved individual characteristics are uncorrelated with explanatory variables (such as income). To address this issue, we follow the empirical approach proposed by Mundlak (1978) , which allows for correlation between individual random effects and the observable variables x it . Specifically, we decompose the individual random effect ν i into a part that is correlated with the observed characteristics and a part that is uncorrelated with these characteristics (see also Hsiao, 1986) :
The correlation between the observed characteristics and the individual random effect is assumed to be of the form x i γ, where the overbar denotes (the column vector of) the sample mean across time. Following Ferrer-i-Carbonell (2005), we assume that the coefficient vector γ represents a statistical correction factor, which picks up only the correlation between individual observable random effects and explanatory variables.
In our empirical analysis, we compare the estimates of the modified random effects ordered probit model to those of a conventional linear fixed effects model. We use the 7 parameter estimates from both models to predict the conditional gap in partner satisfaction between household types after eliminating all (observable and unobservable) time-invariant individual characteristics and controlling for observable time-variant characteristics.
Results
A preliminary analysis of the partner satisfaction data is presented in Figures 1 and 2 .
The most interesting point highlighted in the figures is the gap between native-only, immigrant-only and mixed partnerships. Specifically, those individuals in a nativeonly or immigrant-only partnership are more likely to report a higher satisfaction (a 9 or 10) with their partner. This is true for both husbands and wives. Those in a mixed marriage are more likely to report a lower level of partner satisfaction (8 or below). But is this raw difference significant, even after controlling for observables?
To determine whether this is the case, we first present the results of pooled ordered probit regressions on the dependent variable "satisfaction with the partner". The results presented in Table 1 show the individual effects of our conditioning variables.
The table presents the results for husbands and wives, which are separated into those from native-only, immigrant-only and mixed marriages.
One of the most striking features for both husbands and wives of native-only and mixed marriages is the U-shaped effect of age. Furthermore, for husbands, as a generalization, the higher their level of education, the less happy they are with their partner. In line with the life satisfaction literature, the presence of children has no positive effect with all groups experiencing decreased satisfaction with the partner in the presence of children under the age of 14 in the household. Finally, for all groups, if a difference in smoking behavior exists between partners, then partner satisfaction is lower. Table 2 includes the results of the unconditional and the conditional gap in partner satisfaction. The parameter estimates suggest that mixed couples are less satisfied with their partners when compared to native-only and immigrant-only couples. Although the conditional mode (column two) indicates that the gap is rather small, and in the case of husbands not significant, the coefficients still indicate that differences persist, even after controlling for age, education and other characteristics.
The pooled results may be biased if individual-level unobservables are correlated with the regressors. For that reason, we use two models that control for time-invariant unobservables: a linear fixed effects model and a random effects model that corrects for time-invariant correlations using a Mundlak transformation. The predicted gaps from both models are presented in Table 3 . Once again, our main finding is that individuals in a mixed relationship are less satisfied with their partner than those in native-only or immigrant-only relationships.
Conclusions
Past empirical results point to a positive correlation in the traits individuals bring to a partnership. Theoretical implications from marriage-matching models suggest that significant welfare benefits can be achieved through this positive correlation in traits.
However, other social science disciplines suggest that the quality of a relationship between two partners is more important than the act of marriage itself.
In utilising a unique partner satisfaction variable, this paper investigates this notion, specifically investigating how matching along ethnic background affects satisfactions with one's partner. Our empirical findings suggest that individuals in a Weighted numbers based on weights provided by HILDA. Robust standard errors are reported in parentheses. The regression further includes year dummies. * p<0.10; * * p<0.05; * * * p<0.01. 
